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Leaf litter decomposition in the 
Pomme de Terre River
Presented by Lily Fulton and Jennifer Peterson
Tracey Anderson Faculty mentor
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Role of riparian zone 
• Riparian Zone: land and vegetation bordering a stream
• Influence on stream
• Stream conditions (e.g. temperature)
• Organic matter input
(Zaimes, 2007)
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Riparian zone
• Organic inputs 
• Leaves 
• Wood
• Wood creates habitat
• Attachment site for macroinvertebrates
• Access to food
• Retains organic matter (i.e. leaves)
(E.F Benfield et al., 2017;  L.B. Johnson et al., 2003;  Pitt and Batzer, 2011) 3
Pomme de Terre river watershed
• Part of Minnesota river basin
• Northern Glaciated Plains ecoregion
• Naturally prairie
• Converted to agriculture
Hauger et al., 2013
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Objectives
• Study leaves of common riparian species
• Decomposition in stream
• Colonization by macroinvertebrates
• Food or habitat for macroinvertebrates?
5
Riparian Species
• Buckthorn (Rhamnus cathartica) 
• Invasive
• Boxelder (Acer negundo)
• Native
• Cottonwood (Populus deltoides)
• Native
• Cattail (Typha glauca)
• Probably hybrid species
Cottonwood
Buckthorn
Buckthorn
Boxelder
Murkin et al., 1989 6
Methods: Leaf Pack Construction
4 species:
(BE) Boxelder
(BT) Buckthorn
(CW) Cottonwood
(CT) Cattail
Air Dried and put into mesh bags
4 reps for decomposition
4 reps for colonization
Bags attached to wood with zip ties
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Study Site 
• In Morris, Downstream from mill 
dam
• Leaf colonization packs (stars)
• Leaf decomposition packs (circle)1
*
*
*
*
(Google maps satellite, 2017)
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Methods
Decomposition:
• Every 3-4 days
• 5-7 punches (.28 cm²) per leaf pack
• Dried for about 72 hr. at 51 °C
Colonization:
• 21 days
• Sorted by macroinvertebrate species
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Dry leaf punches over time
June 20 June 23 June 30 July 3 July 10 
BE
BT
CT
CW
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Change in % original weight over time
• Initial weight 
differed among 
species 
• Buckthorn 
disintegrated 
• Small standard error
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Stages of decomposition 
• Leaching
• loss of soluble 
compounds
• Colonization
• Bacteria 
• Fungi
• Physical breakdown 
• physical abrasion / 
current 
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Leaf Decomposition
• Leaf decomposition
• Leaching
• Colonization
• Further breakdown 
• Decomposition is affected by
• Diff. among plant species  
E.F. Benfield, et al. , 2017
Boxelder, June 27 Cottonwood, June 30
Buckthorn, June 30Cattail, July 10 
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Why is this important?
• Influence of invasive riparian species on streams
• Disturbed landscape
• Possible benefit to streams
• Riparian organic matter 
• Habitat
• Food
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Macroinvertebrate abundance by leaf type
• Abundance differs among 
leaf types 
• Cottonwood > buckthorn 
boxelder
• Boxelder < cattail 
cottonwood
• Buckthorn and boxelder 
• decomposed quickly 
• low abundance 0
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Taxon richness by leaf type
• Taxon richness did not differ 
among leaf species
• 13 taxa unique to one leaf 
type
• Similar macroinvertebrate 
communities on all leaf 
types 0
2
4
6
8
10
12
14
16
18
20
Boxelder Buckthorn Cattail Cottonwood
# 
of
 ta
xa
16
Macroinvertebrate Feeding Strategies
• Predators
• Scrapers 
• Shredders
• Gatherers or filterers
Mayfly Larvae - ScraperCaddisfly Larvae - filterer
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Midge Pupa - Predator
2011, Bob, Net- spinning caddisfly , https://aquaticinsectsofcentralvirginia.blogspot.com 
2011, Jan Hamrsky, Mosquitoes (Anopheles sp.), www.lifeinfreshwater.net 
Macroinvertebrate Feeding Strategies
• Most diverse
• Predators
• Gatherers and filterers 
• Leaf packs provide habitat 
and access to food
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Damselfly larvae - Predator
2006, Arlen Thomason, Damselfly (Nymph), https://www.west-fly-fishing.com 
Macroinvertebrates colonizing leaf packs
• Robust leaves
• Cattail and cottonwood
• stable habitat and organic matter
• Delicate leaves 
• Boxelder and Buckthorn 
• decompose faster 
• source of food for macroinvertebrates 
once broken down
Amphipod - Shredder
Caddisfly Larvae
Scraper
common buckthorn
2014, Scott Bauer, Freshwater Amphipod, http://dailyparasite.blogspot.com 
2014, Eric Edlund), https://rattlesnakecreekwatershedgroup.org
Questions?
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